Abstract: The biopsychosocial model is advocated as part of a more comprehensive approach in both medicine and dentistry. However, dentists have not traditionally been taught psychosocial screening as part of their predoctoral education. The aim of this systematic review was to provide an overview of published studies on the implementation of screening for psychological comorbidity in dental and dental hygiene education. The term "psychological comorbidity" refers to the degree of coexisting anxiety, depression, or other mental health problems in a patient presenting with a physical condition. The review followed a protocol registered in PROSPERO (CRD42016054083) and was carried out in accordance with the PRISMA guidelines. The methodological quality of the included studies was assessed using a ten-item tool developed for medical education. The electronic search in PubMed, Scopus, and PsycINFO from the inception of each database until December 31, 2016, together with a hand search, identified 1,777 articles. After abstracts were screened, 52 articles were reviewed in full text applying inclusion and exclusion criteria; four articles remained for the qualitative synthesis. Generally, the reported data on specific methods or instruments used for psychological screening were limited. Only one of the included articles utilized a validated screening tool. The results of this systematic review show that published data on the implementation of psychological patient assessment in dental and dental hygiene education are limited. To address this gap, the authors recommend short screening tools such as the Graded Chronic Pain Scale and the Patient Health Questionnaire for Depression and Anxiety. Educating dental and dental hygiene students about easy-to-use, reliable, and validated screening tools for assessing psychological comorbidity warrants more research attention and greater implementation in educational curricula. 1 It is perhaps unsurprising, therefore, that emerging evidence suggests disturbances in psychological and social functioning can negatively affect oral health and treatment outcomes in various dental disciplines. [2] [3] [4] [5] [6] Modern medicine applies the biopsychosocial model, thereby taking into account the multifactorial interaction of somatic, psychological, and social factors in any illness, disease, or disorder. However, in dentistry, there has only been limited uptake and use of the biopsychosocial model.
I
t is widely acknowledged that oral health can impact a person's physical, psychological, and social functioning. 1 It is perhaps unsurprising, therefore, that emerging evidence suggests disturbances in psychological and social functioning can negatively affect oral health and treatment outcomes in various dental disciplines. [2] [3] [4] [5] [6] Modern medicine applies the biopsychosocial model, thereby taking into account the multifactorial interaction of somatic, psychological, and social factors in any illness, disease, or disorder. However, in dentistry, there has only been limited uptake and use of the biopsychosocial model.
As modern dentistry becomes more demanding, dentists must adapt to achieve optimal outcomes, 7 and a comprehensive approach to patient assessment is now needed in many aspects of everyday dentistry. need for medical expertise when a somatic disorder such as diabetes is suspected. Considering its potential impact, screening for psychological comorbidity is relevant prior to initiation of dental treatment, as part of comprehensive patient assessment and management.
The use of standardized and reliable screening tools can help prevent more idiosyncratic and unstructured assessments of psychological comorbidity. 13 It is thus imperative that this concept is taught to dental students and that the benefit of using structured screening tools is emphasized. The role of psychosocial factors is most evident in the development and/or maintenance of chronic pain conditions. Unsurprisingly, therefore, structured assessment of psychological comorbidity is widely accepted and used in this patient group. However, research has found that psychological profiling is important even in less chronic situations-for example, to predict pain severity after endodontic treatment. 14, 15 Other than intensity of pain, psychosocial factors can also help predict the adherence and treatment response in all areas of dentistry, so their evaluation may generally improve prognosis-based decision making. 8, 12, 16, 17 Pain is defined by the International Association for the Study of Pain (IASP) as "an unpleasant sensory and emotional experience associated with actual or potential tissue damage or described in terms of such damage." 18 Pain is a multidimensional experience, and patients with chronic orofacial pain may present with high psychosocial complexity. Screening for psychological comorbidity has become a definitive part of the diagnostic process in the management of chronic pain as the outcome helps to tailor patients' treatment plan to their psychosocial profile. 18, 19 Furthermore, such assessment provides valuable information regarding the prognosis for a successful treatment outcome. 20, 21 Utilization of psychological assessment for patients with chronic pain can serve as a model for other patient groups in dentistry 6, 22 and may help inform management strategies and contribute to improved treatment outcome and prognosis. 8, 16, 17 Two studies examined the impact of psychological comorbidity on patients suffering from acute orofacial pain. 15, 16 Although the possible benefit of psychosocial screening/assessment has not been clearly demonstrated for this patient group, a similar impact of pain on quality of life was found for patients with acute and chronic orofacial pain. 23 Based on
The biopsychosocial model forms part of this adaptation and encourages a more comprehensive heuristic approach including screening for psychological comorbidity as part of a comprehensive assessment. Currently, dental education focuses on thorough biomedical assessment and less often addresses patients' psychosocial profile even at a screening level. 8, 9 The term "psychological comorbidity" refers to the degree of coexisting anxiety, depression, or other mental health problems in a patient presenting with a physical condition. Psychological comorbidity has been shown to influence patients' perceptions of their condition, pain ratings, treatment-seeking behavior, and treatment adherence, as well as recovery after surgical procedures. 10, 11 Understanding how these factors can affect the prognosis and the outcome of dental treatment is highly relevant and important for oral health care providers in the current-day practice of dentistry. For dentists in primary care settings to carry out screening for psychological comorbidity, they need to acquire the basic knowledge and develop the skills to properly use standardized screening tools. Such a goal can hardly be achieved unless this process is taught in predoctoral dental programs.
The relationship between an individual's psychological comorbidity and sociological status is bidirectional. When psychological and sociological factors coexist, they are called "psychosocial factors" and incorporate psychological attributes such as anxiety and depression as well as social variables that are more structural in nature, such as home and work environments. Psychosocial factors have been found to predict patients' adherence and response to dental treatment, thereby influencing the course of disease in addition to prognosis and outcome of treatment. 12 Patient adherence is a major prognostic factor in any dental treatment that requires a patient's cooperation and self-management. Most current dental procedures, especially in preventive dentistry, rely on the patient's cooperation, and that is inherently dependent on the psychosocial environment in which the patient functions. It is therefore reasonable to infer that screening for psychological comorbidity is highly relevant in all areas of dentistry.
It is important to note that psychological screening tools improve the recognition of a given disorder by serving as case-finding instruments, yet they have no diagnostic validity per se. Such diagnosis is the responsibility of a trained mental health professional on receipt of a referral, analogous to the social factors in order to educate dentists to deliver better comprehensive dental care was highlighted. That interest led the participants to question whether screening for psychological comorbidity and the use of structured tools was adequately addressed in the dental education literature. Therefore, the aim of this systematic review was to provide an overview of published studies on the implementation of screening for psychological comorbidity in dental and dental hygiene education.
Methods
This systematic review followed an a priori protocol, registered in PROSPERO (registration number CRD42016054083) and carried out in accordance with the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. 26 There was no limitation on study design. The electronic search encompassed all articles in PubMed, Scopus, and PsycINFO from the inception of each database until December 31, 2016. The search strategy was developed in collaboration with an information specialist at Malmö University. The main search strategy was developed for PubMed and then adapted for the other databases. The full strategy for the individual databases is shown in Table 1 . In the electronic literature search, there was no restriction on language, study location, or study design. A hand-search of reference lists in original articles and review articles in the Journal of Dental Education and European Journal of Dental Education was carried out to identify additional studies. Grey literature, editorials, letters to editor, and commentaries were not included. Peer-reviewed original studies reporting methods or instruments for implementation of psychosocial patient screening in predoctoral dental and dental hygiene education were included in the review.
Two of the authors (BHH and ECE) independently read all titles and abstracts found in the searches to identify potentially eligible articles for inclusion. If one reviewer deemed an abstract as potentially relevant, it was retained for full text assessment. All potentially eligible studies were then retrieved, and full-text articles were reviewed (by BHH and ECE) to determine if they met the inclusion criteria. Any disagreement was resolved by discussion and consensus with a third reviewer (AM). Authors were not contacted for missing information. the findings of Garofolo et al. and Slade et al., 16, 24 a reasonable hypothesis follows that, based on the etiology, therapeutic gains may be made in acute orofacial pain when management is tailored to the individual's psychosocial profile in order to help predict the patient's risk of chronicity. Being able to predict which patients with acute pain are at higher risk of developing chronic pain has been found to enable dentists to tailor treatment plans accordingly. 17 One study reported that using treatment strategies based on individual risk profiles at an early stage improved treatment outcome.
14 Law et al. found that early psychosocial assessment helped predict pain severity after endodontic treatment, suggesting it may be important even in less "chronic" toothache pain. 15 Patient satisfaction depends on factors not only related to technical perfection. Individual psychological profiles may therefore help to capture patients' expectations and predict behavior when their cooperation with self-management schemes and adherence to self-care programs is important-for example, in periodontal management and caries prevention. This process may be especially important in cosmetic dentistry, which requires understanding of patients' aesthetic expectations, ensuring they are aligned with what is therapeutically feasible in order to achieve a treatment outcome viewed as successful, from both the patient and provider perspectives.
In June 2016, at the International Association for Dental Research (IADR) meeting in Seoul, Republic of Korea, the International RDC/TMD Consortium Network (renamed the International Network for Orofacial Pain and Related Disorders Methodology [INfORM] on May 27, 2017) hosted a one-day invitational workshop "Optimizing the Clinical and Research Utility of DC/TMD Axis II," attended by 18 participants and two chairpersons. The attendees were divided into three workgroups. The goal for one workgroup-and the topic of this article-was to review the use of psychological and psychosocial assessment in dental education. The goals of the other two workgroups were, broadly, 1) to review the utility of psychosocial assessment in clinical assessment and clinical decision making for general dentists, 25 and 2) to develop recommendations for future Axis II research in relation to health care settings and clinical decision making. The outcome of those discussions will be reported separately. At the workshop, the need for predoctoral dental curricula to include guidance on when and how to assess psycho-
Results
The electronic searches in PubMed, Scopus, and PsycINFO, together with the hand search, identified a total of 1,777 articles after duplicates were removed ( Figure 1 ). After screening of abstracts, 52 articles were reviewed in full text. Of these, a total of 48 articles were excluded (Table 2) , and four articles [76] [77] [78] [79] remained for the qualitative synthesis. The included articles reported psychosocial assessment of patients treated by dental hygienists 77 and dental students 76, 78, 79 in dental schools based in the U.S., 78, 79 Canada, 77 and Chile. 76 The results of these studies were mainly based on qualitative synthesis of the psychosocial patient assessment (Table 3 ). The reported data on specific methods or instruments used for screening/assessment of psychological comorbidity were limited. The sole article utilizing validated screening tools found that the rumination subscale of the Pain Catastrophizing Scale (PCS) was a predictor for pain during a scaling procedure and that dental anxiety was correlated with pain ratings. 77 The other three studies were based on interviews using selfdeveloped questions, 79 checklists, 78 and instruments. 76 The methodological quality assessed by MERSQI for these studies ranged from 8.0 to 12.5 with a median score of 11.75 (Table 4) .
Data extraction of included articles was carried out independently by two of the reviewers (BHH and ECE) and then compared and adjusted as necessary. The data extracted from the studies were first author, publication year/journal, setting/country, population, method, outcome, and results. A qualitative data synthesis of the results was carried out.
Assessment of risk of bias in included studies was carried out by two of the authors (BHH and ECE), who independently evaluated the methodological quality of the individual primary studies. Any disagreements were resolved by discussion. The quality of each individual publication was rated using a risk of bias tool developed for medical education, the Medical Education Research Study Quality Instrument (MERSQI). The tool has ten items that cover six domains of study quality: study design, sampling, type of data, validity of instrument, data analysis, and outcomes. Each domain has a maximum score of 3, allowing a maximum total score of 18. The minimum score for each domain is 1, except for the domain on validity of the instrument on which a score of zero is also possible. Thus, the summary score can range between 5 and 18. Although the instrument developers suggest no specific cut-off score to discriminate between low-and high-quality studies, they recommend review of individual items and domain-specific scores. The instrument has been found to be reliable for appraising methodological quality of publications in medical education. 27, 28 Scopus TITLE-ABS-KEY ( ( curriculum OR "Dental school" OR "Dental schools" OR "Dental student" OR "dental students" OR "Dental education" OR "Dental hygienist student" OR "Dental hygienist students" OR "Dental hygienist education" OR "dental hygienist school" OR "dental hygienist schools" OR "Dental hygiene student" OR "Dental hygiene students" OR "dental hygiene education" OR "dental hygiene school" OR "dental hygiene schools" ) AND ( evaluation OR screening OR assessment OR "projective technique" OR "projective techniques" ) AND ( psychosocial OR psychosomatic OR psychiatric OR psychological ) ) PsycINFO ((ti,ab(dental education) OR ti,ab(dental school*) OR ti,ab(dental student*) OR ti,ab(dental hygienist student*) OR ti,ab(dental hygienist education) OR ti,ab(dental hygiene student*) OR ti,ab(dental hygiene education) OR ti,ab(curriculum)) OR (SU.EXACT("Dental Education") OR SU.EXACT("Dental Students") OR SU.EXACT("Curriculum"))) AND ((ti,ab(psychosocial) OR ti,ab(psychosomatic) OR ti,ab(Psychiatric) OR ti,ab(Psychological)) AND (ti,ab(evaluation) OR ti,ab(screening) OR ti,ab(assessment))) literature search identified only four studies reporting methods or instruments for psychosocial patient screening in dental and dental hygiene education. [76] [77] [78] [79] This review revealed a paucity of publications in this field, although psychosocial assessment is part of the curricula in at least some dental schools. For example, in 2016, Fiehn and Christensen reported
Discussion
The main finding of this systematic review was that published data on specific methods or instruments used for patient screening/assessment of psychosocial comorbidity in dental and dental hygiene education were extremely limited. Our ity is advocated when managing TMD patients. The first operationalized tools for psychosocial assessment of patients with TMD were published in 1992 as part of the Research Diagnostic Criteria/TMD (RDC/TMD). 81 The RDC/TMD were universally adopted in research settings, but did not spread to the same extent in the clinical community. Therefore, the criteria and the associated instruments were revised with the aim of improving reliability, validity, and ease of use for clinicians and published in 2014 (DC/TMD). 82 In the DC/TMD, Axis I diagnoses the physical disability, and Axis II assesses the psychosocial profile but is not meant for diagnosis. As part of the continuing process to facilitate implementation of psychosocial assessment in general dentistry, the need for shorter screening tools has emerged. Therefore, the comprehensive Axis II, previously recommended for researchers, specialists, and general dentists, now also has a shorter screening version more geared towards general dental clinicians. Two of the instruments in the shorter screening version of Axis II have emerged as especially useful for general dental practice settings: the short version of the Patient Health Questionnaire (PHQ-4) 83 and the Graded Chronic Pain Scale (GCPS). 84 The PHQ-4 is a short, four-item, validated questionnaire used for screening for anxiety and depression, which has been found to be reliable and valid for use in primary care settings. 83, 85 Though designed for psychological screening in general medical settings, it has been used in different patient groups and validated in the general population. The maximum total score is 12, with scores above 5 deemed "yellow flags" and scores above 8 as "red flags" for presence of depressive or anxiety disorders. 85 Although the role of the dentist is not to diagnose depression or anxiety, the use of screening tools can help assess suitability for dental procedures and, in the case of a red flag, for referring the patient to a suitable mental health professional. The PHQ-4 can be used with patients in all areas of dentistry, not only orofacial pain, and is an easy-to-use instrument to introduce in dental education. Psychosocial impairment may affect treatment outcome not only in the treatment of patients with dental or non-dental pain; it may also have relevance to preventive dentistry and in aesthetic and prosthetic treatment settings. [86] [87] [88] Pain often has a psychological impact, rendering assessment of psychological distress valuable. 89 Although some orofacial pain clinics may have access to multidisciplinary clinical teams with behavioral clinicians, most clinics do not. Consequently, dentists that, in the Nordic countries, the assessment of psychological stress was part of the curriculum in periodontology in nine of 13 dental schools. 50 However, the methods or instruments used for the assessment were not specified.
The lack of specific methods or instruments to screen for psychosocial comorbidity was a theme in our systematic review, with three 76, 78, 79 of the four studies not declaring a method or instrument. In the absence of tools for psychological assessment, the student (and later practitioner) is left to rely on his or her individual interpersonal skills. Although that may be perceived as sufficient, there is a likelihood that we, as dental practitioners, may overlook psychosocial issues that can affect the prognosis and outcome of dental treatment. The use of standardized instruments will not only support oral health providers in the decision making process, but also ensure that we do not miss key psychosocial issues. Moreover, standardized assessment is likely to increase the comfort level of students and practitioners in conducting such assessments. Our findings in this study indicate that dental education needs to introduce existing easy-to-use, validated screening tools developed for primary medical care to ensure a more reliable and standardized patient assessment of psychological comorbidity.
The only included article (Sullivan and Neish
77
) that reported use of a validated screening tool used the Pain Catastrophizing Scale (PCS). The rumination subscale from the PCS together with age were predictors for pain experienced during scaling in the Sullivan and Neish study, although it was unclear whether the psychosocial assessment was carried out by the dental hygienists or by the researchers. The PCS is a 13-item instrument found to be related to pain intensity, increased risk of development of chronic pain, and poor treatment outcomes. 80 By contrast, Woods used three questions for psychosocial assessment and advocated for training dental students to recognize and manage psychologically compromised patients. 79 Wagner et al. evaluated history-taking skills with the aid of patient instructors and found improvement after training, 78 and Orsini and Jerez piloted a new instrument for evaluating psychosocial assessment skills in dental students. 76 Psychosocial distress often accompanies longterm illnesses, especially so in chronic pain conditions. For the most common chronic orofacial pain condition, temporomandibular disorders (TMD), a biopsychosocial model has been proposed, and, as a consequence, assessment of psychological comorbid-Taken together, in order to improve treatment outcomes, it is important for dentists to recognize all the factors that can interfere with treatment adherence and healing. The implications for dental education from these developments in dentistry are that implementation of psychosocial patient assessment has many benefits and can result in more individualized treatment, with improved outcomes, based on different psychosocial patient profiles. Assessment of psychosocial morbidity of patients in primary dental care can support treatment decisions by the general dental practitioner. From a clinical perspective, recommended short screening tools such as GCPS and PHQ-4 are freely available (www.rdctmdinternational.org). It may also be beneficial to consider the PROMIS (Patient-Reported Outcomes Measurement Information System) toolkit instruments for assessment of psychosocial constructs relevant to the dental setting (www.healthmeasures. net/explore-measurement-systems/promis). The set of instruments available in the PROMIS toolkit provide person-centered measures that evaluate relevant constructs such as anxiety and depression, enabling dental clinicians to select relevant measures for their patient populations.
We evaluated the methodological quality of the studies in our review with a tool developed for educational studies in medicine (MERSQI) with reported good reliability and content validity when compared with other educational instruments. 27, 93 Reed et al. evaluated 210 medical studies between 2002 and 2003 and reported an association between MERSQI scores and study fundings. 28 In a later study, a correlation between MERSQI scores and the acceptance of manuscripts was also identified. 93 A further study evaluated 21 reviews published in 2007-13 with the MERSQI and found their median score was 11.25, 27 which is similar to the median score of 11.75 for the studies in our review. We found the highest domain score for data analysis, with a median score of 3 out of 3, in contrast to a relatively low domain score for study design (median 1 out of 3). Both of these findings are in line with quality assessments of primary studies in a previous review. 27 However, our study found the lowest median score (median 1 out of 3) for the type of data collected. This result was mainly caused by the use of subjective assessment rather than objective measurements in those studies. Taken together, the methodological quality of the studies in our review was acceptable.
The aim of a systematic review is to summarize the available published evidence on a given topic. It in primary dental care settings are dependent on knowing how to screen for psychological comorbidity as part of a comprehensive patient assessment and, if appropriate, be prepared to refer to a mental health clinician for further assessment. For the general dentist treating a patient with chronic pain (pain lasting longer than three months), the GCPS is recommended as a short but powerful, reliable, and clinically useful instrument in primary care settings. It can guide clinicians' decision making regarding choice of treatment modalities and whether to treat the patient themselves or refer to a specialist in orofacial pain. 90 The instrument provides a grading score from I to IV, on which I and II represent a pain disorder with low functional limitations, often manageable with simple rather than multimodal treatment. A GCPS score of III or IV indicates that a condition is more likely to become chronic. These scores represent high functional limitations, on which multimodal treatment is recommended and referral to a specialty clinic might be advisable. In addition to having good reliability and validity, the GCPS has been found to predict both treatment costs and need for health care. 91 Dentists are accustomed to dealing with some aspects of psychosocial function as they may often deal with dental anxiety. 89 Nevertheless, there is often a lack of integration among biology, physiology, sociology, and psychology in dental education. Consequently, patient needs may not be fully met if patients visiting dental school clinics are not assessed properly. To better understand the patient's psychosocial situation, the PHQ-4 can be a useful tool to initiate communication. Psychological assessment can also be valuable as part of building the dentistpatient relationship and increasing patient understanding and acceptance. By building this topic into the dentist-patient relationship, patients may be more likely to return and recommend their dental practitioner. This likelihood may be especially important now, in the time of a changing patient-doctor relationship. Patients today are often preconditioned by information gained from electronic communications and by strong belief systems before meeting dental and medical care providers. Furthermore, aestheticsdriven dentistry, which may have a higher degree of subjectivity, has increased in the last decades. Thus, an increased focus is needed on patient beliefs and expectations. The importance of patient-centered outcomes and the impact of dental conditions on quality of life have been stressed in both research and clinical practice, leading to the development of short version tools such as Oral Health Impact Profile-5 (OHIP-5). 92 patient screening indicates a possible comparable lack in dental and dental hygiene education. These findings suggest there is a need for implementation of easy-to-use, reliable, and validated screening tools for assessing psychological comorbidity in patients in dental education as well as in general dental practice to improve patient care.
is in the nature of systematic reviews to underscore the absence of publications in that area. The paucity of publications on our topic does not inherently demonstrate that psychosocial assessment discussions rarely occur in dental education settings. Even though this possible disconnect may be viewed as a potential limitation of our review, the extremely small number of published studies on the topic strongly suggests that screening for psychological comorbidity utilizing standardized tools in dental education is not commonplace. Today, there is enough compelling evidence of the benefits of using standardized screening tools for psychological comorbidity that teaching future general dentists to use them in primary care settings should be envisioned and integrated into dental curricula. Such implementation would be consistent with medicine and nursing education, where assessment of psychological comorbidity has been used for some time now.
For dental schools to provide their students with a well-rounded education, we recommend that screening for psychological comorbidity should become part of the educational program. By including an assessment of psychological comorbidity, dental care providers can build a therapeutic alliance with the patient, which can improve outcomes. 21 Patients' trust and comfort in the patient-dentist relationship may increase, 94 which can reduce anxiety. Patients will also benefit from more personalized health care, thereby increasing treatment satisfaction, adherence, and the likelihood of desired treatment outcomes. Improved patient investment in the therapeutic process and increased personal satisfaction with the dentist are also likely to lead to better patient retention. 95, 96 Psychological screening/assessment benefit both students/practitioners and the patients receiving care. For students to learn to treat the patient rather than solely the disease, the use of structured tools that are valid and reliable should be encouraged.
Conclusion
Our systematic review found that published data on the implementation of screening/assessment of psychological comorbidity in dental and dental hygiene education is extremely limited. The results from the studies we assessed were mainly based on qualitative assessment, and the reported data on specific methods or instruments used for psychosocial patient assessment were scarce. The extremely small number of published studies on psychosocial
